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Nigella sativa is an annual plant belonging to the family of Ranunculaceae. It is cultivated worldwide 
for its therapeutic use and culinary purposes. Three populations of black cumin (Nigella II, Nigella 2 
and Nigella station) were the subject of a morphological characterization and adaptive to semi-arid 
conditions of the research site of the Algerian National Institute Agronomic Research institute 
(NIARA) of the region of Lamtar (Wilaya of Sidi Bel Abbes). 
The qualitative morphological characteristics observed are similar for the three populations, except in 
the strength and color of plants. Nigella II is relatively late as compared to the two other populations, 
which present an almost identical development cycle of 132 days. The analysis of the quantitative 
parameters reveals that the Nigella 2 is the best adapted to the conditions of the region, expressing 
superiority of character compared to control (reference) on seven parameters while it is lower on two 
others. However, Nigella II presents some interesting characters who can give good result in other 
conditions such as the height, the number of leaves, the stamens per plant, the number of capsules with 
4 carpels and finally the yield per plant. 
 
 
1. Introduction 
 
    For millennia, man has always used plants for food and care and has passed on this know-how throughout the 
generations. Among these plants, nigella (Nigella sativa L.) is cultivated in various countries around the world 
for its therapeutic use and culinary purposes. 
    It is an annual herb with straight stem, slightly pubescent, divided into a few branches with hail and taproot. 
The leaves are with lanceolate to linear segments of feathery appearance (Teuscher et al., 2005); 2.5 to 5 cm 
long (M Paarakh, 2010). The flowers of black cumin are bisexual, radial, and very rich in nectar and are 2.0 to 
2.5 cm from one side to the other (Rajsekhar and Kuldeep, 2011). They are without any involucre, solitary and 
terminal, located at the end of the stem and branches on long peduncles. They include five (5) petaloid sepals, 
narrowed at their base, which are colored and deciduous (Drapiez, 1841). In addition, they are generally 
composed of five to ten (05-10) petals bilabiated (Guibourt, 1850), shaped on cornets with two lips, whose the 
lower one is bilobed and an the second lip punched and dividing into two. The stamens are many; 32 to 66 
stamens per plant (Datta et al., 2012), in vertical arrangement and grouped into three to four rounds. The ovary 
consists of a variable number of multi-ovule carpels, welded at the base and surmounted by so many long, 
simple and persistent styles. The fruit of this plant is a large inflated capsule, containing several black seeds. At 
maturity, it opens through an internal slit to release its seeds. These seeds are aromatic, small in size from 2 to 
3.5 mm/2 mm (M Paarakh, 2010; Rajsekhar and Kuldeep, 2011); and sometimes can reach up to 5 mm 
(Benkaci–Ali et al., 2006). They are also ovoid and triangular, black outside and white inside. They are slightly 
curved on their posterior face; their surfaces are substantially planar, marked with transverse wrinkles and finely 
aggrieved (Aït Youssef, 2006).  
Due to its chemical composition, nigella has an important role in nutrition and human health. In fact, it contains 
about a hundred elements, mainly a fixed and essential oil (Gholamnezhad et al., 2015; Tembhurne et al., 2011). 
In other hand, nigella is considered as an important source of protein, various vitamins, minerals and fibers 
(Sultana, et al., 2015; Rabbani et al., 2011). It also contains sterols (Cheikh-Rouhou et al., 2007); as well as 
alkaloids and saponins (Ghedira, 2006). Otherwise, the seeds of this species have been used for centuries as 
spice and condiment in various recipes (Blot and Gouillier, 2012; Asdadi et al., 2014). In addition, black cumin 
has been widely used in traditional medicine as a natural remedy for the treatment of various diseases and thanks 
to its numerous pharmacological properties.  
    In general, nigella is cultivated in open fields (Datta et al., 2012) and is easily grown in any good garden soil, 
preferring a light soil in a warm, sunny position (Kacem, 2011). The growth, yield and chemical composition of 
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N. sativa vary by region and abundance of rainfall (Kara et al., 2014) and to fertilization (Khalid and Shedeed, 
2015), dose and date of sowing, irrigation and its intervals (El-Mekawy, 2012; Tonçer and Kizil, 2004). 
    In Algeria, although cultures spots are referenced mostly in the South, nigella is still not well exploited. 
However, its use becomes more and more important. In fact, much attention has been paid to the cultivation of 
this species in recent years. 
    The aim of this work is to contribute in the morphological characterization of three populations of nigella, and 
to identify the different stages of development; in order to determine the best adapted with the best agronomic 
performance, to the semi-arid conditions of the study area. 
 
2. Materials and Methods  
 
    This study was conducted in 2016 at the experimental research station in NIARA of Lamtar, located in the 
southwest of the wilaya of Sidi Bel Abbes (North-Western Algeria (Fig. 1). 
    This region is characterized by a Mediterranean climate (hot and dry summer season, a cold winter with low 
and irregular rainfall) (Fig. 2). The soil of the experimental site is of a clayey-silty texture, with a sufficiently 
developed structure, at alkaline pH, containing relatively low proportions of organic matter and active limestone.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Three populations of Nigella sativa were tested: two from southern Algeria, Nigella II (N.II) from Touat 
(wilaya of Adrar) and Nigella 2 (N.2) from Touggourt (wilaya of Ouargla), and Nigella station (N.stat.) Is a local 
population, from the NIARA - Lamtar station, considered as a control (reference) (Fig.3).  
 
    These three populations were sown in open fields on 02/04/2016 on a plot of 9 m×3.6m. During this 
campaign (2015-2016) rainfall was deficient during normal planting month (October-November), which explains 
the late sowing in rainfall conditions. The distance between the lines is 20 cm, with a seeding rate of 12.5 kg/ha. 
This operation is a randomized block design with three repetitions (Fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3- View of the trial of the three populations of Nigella sativa (Sahraoui, 2016)  
 
Methodology 
 
    The notations of the different morphological characters (qualitative and quantitative) are realized according to 
the date of development of each of the populations of N. sativa. In addition, the measured parameters are 
subjected to statistical processing using the STAT I.T.C.F 1991 software. 
 
 
* http://www.dsp-sidibelabbes.dz/images/images/D%C3%A9coupage%20Administratif.png
 
         
 
Figure 1- The geographical location of the                        Figure 2- Climatic data (T°C, Pmm) of the Lamtar station 
experimental site(*)                                                           2015–2016 (NIARA - Lamtar, 2016) 
 
N 
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a)- Qualitative morphological criteria. These criteria characterize the general appearance of the plant and the 
morphology of certain organs: 
- Growth, type and color of the plant. 
- Presence of hairs. 
- Shape and layout of leaves. 
- Color and shape of flowers and their organs. 
- Color and shape of seeds. 
 
b)- Phenological stages. The different phenological stages of each of the three populations were identified 
(Emergence - Flowering - Fructification - Maturity) from the date of sowing. 
c)- Quantitative morphological criteria. Consists in measuring the following parameters: 
- The height of the plant (cm). 
- Number of flowers, leaves and branches 
per plant. 
- Number of stamens per plant. 
- Number of capsules per plant. 
- Dimensions of capsules. 
- Number of carpels per capsule. 
- Number of capsules per line. 
- Seed yield per plant (g). 
- Seed yield per line (g). 
- Weight of 1000 seeds (g). 
- Moisture content (H%) of seeds. 
 
3. Results 
 
3.1. Qualitative criteria 
 
    The qualitative criteria of the different organs of the nigella (Fig. 4) were determined 110 days after sowing. 
On the other hand, those concerning the seeds were carried out, after the decoction of the capsules, to174 days 
after sowing. The results obtained are given in Table 1.  
 
3.2. Phenological stages 
 
    The results obtained for the three populations of N. sativa are shown in Table 2 and illustrated in the figure 
below (Fig. 5).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1-The morphological criteria (Qualitative) of the three populations of N. sativa 
 
Characters N.II N.2 N. station 
Plant growth 4 3 3 
Presence of hairs + + + 
Plant color Light green green Green 
Leaf arrangement Alternates, pinnatisect 
Color of flowers 
(Perianth) 
 White with tasks of mauve to ends 
Number of sepals  05, Inverted (reversed), narrowed at the base 
Number of petals  The number varies, are very small, bilabiate 
 
Aspectofthe gynoecium 
 Inflated 
 Presence of 2 to 8 carpels finished with as many styles 
 
Androecium 
 Many stamens, with the same length, in vertical 
arrangement and grouped by 3 or 4. 
 Innate anther (basifixed) 
Port of plants  Erect plant 
Seed color  Dark black outside, White inside. 
Seed shape  Ovoid, triangular, centered on the posterior surface. 
 
       (+): Presence,  (−) : Absence,  (3): Good,  (4) : Very good  
        
                 
 
 
                                                                                     
                                                                                                         Figure 4- The different organs of N. Sativa                             Figure 5- The phenological stages of N. Sativa    
                                    (Sahraoui, 2016)                                                                         (Sahraoui, 2016) 
      Sowing                Emergence                Flowering             Fructification              Maturity 
                 Flower                                                 Leaf                                      Seeds 
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Table 2- Appearance of phenological stages of the three populations of N. sativa (in days) 
 
Populations    Phenological stages 
N.II N.2 N. Station  
Sowing  04/02/2016 04/02/2016 04/02/2016 Average 
Emergence 49 36 36 40.33 
Flowering 111 97 97 101.67 
Fructification 119 109 109 112.33 
Maturity 144 132 132 136.00 
Harvest 161  
 
    The results of the statistical analysis obtained for the quantitative criteria are shown in Table 3. Indeed, they 
are significant for the different parameters studied. 
 
 
Table 3- The morphological criteria (quantitative) of the three populations of N. sativa 
 
Populations  
 
Parameters 
 
 
N.II 
 
N.2 N. stat. (control) 
Height (cm) 24.65* 19.75 18.05 
Number of flowers / plant 2.10 2.60* 2.08 
Number of leaves / plant 14.04* 12.42 11.95 
Number of branches / plant 1.13 1.68* 1.07 
Number of stamens / plant 38.11* 36.55 28.41 
Number capsules / plant 2.40 2.46* 2.15 
Capsule length (cm) 0.98 1.02* 0.95 
Capsule width (cm) 0.84 0.89* 0.83 
Capsule Weight (g) 0.15 0.17* 0.15 
Capsule circumference (cm) 2.85 3.10 2.96 
Capsule with 03 carpels 24.17 40.33 45.67 
Capsule with 04 carpels 38.00* 36.75 26.50 
Capsule with 05 carpels 24.90 38.00 31.22 
Number of capsules / line 151.00 134.00 198.25 
Seed yield / plant (g) 0.22* 0.23* 0.16 
Seed yield / line (g) 6.64 7.82 9.12 
Thousand Kernel Weight (g) 2.37 2.92 2.96 
Moisture content (%) 4.5 5.0 5.0 
                                 
                                                                  * Significantly higher than the control (reference) 
 
 
    In addition, we noted and considered the capsules according to the number of carpels which compose them as 
shown in figures 6 and 7. This character is strongly related to the genotype of the plant; thus it directly 
determines the yield by the size (volume) of the capsules. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6- The capsules according to the number of carpels 
 
 
 
  Sahraoui et al.                                                 Agric. For. J. Vol. 1, No. 2 (2017) 
 
© 2017 Agriculture and Forestry Journal 
This is an open access article distributed under the terms of the Creative Commons Attribution-Non Commercial 3.0 International License 
108 
 
 
 
 
 
 
 
 
 
 
 
 
Figure7- The different types of capsules (Sahraoui, 2016) 
 
4. Discussion 
 
    The results obtained for the qualitative morphological characteristics are similar for the three populations 
except for the growth and the color of the plants. It's about a very good growth and light green color for N.II. 
However, for the other populations (N.2 and N. stat.) growth is good and the color is green. 
    The development of the three populations under the semi-arid conditions of the experimental site showed that 
the mean duration of the emergence was 40.33 days for the three populations while flowering starts, on average, 
from 101.67 days. As for fruiting, it is 112.33 days; finally, the maturity of the seeds is reached in an average 
duration of 136 days (Table 2). It should also be noted that our culture took 161 days to complete its full cycle. 
In addition, it was found that N.II is relatively late compared to the other two populations (N.2 and N. stat.) 
Which show an almost identical developmental cycle. 
    As for the different phenological stages, we noted that the first stages (emergence and flowering) have taken 
more time to manifest; and this may be due to the delay in sowing which is accompanied by a rainfall deficit 
during the first months of vegetative growth. On the other hand, the other stages are continuing at a faster rate 
than the previous ones, because of the high temperatures recorded towards the end of the cycle. 
    We have to note also that the trial was able to escape the period of the spring frosts for this campaign, which 
eventually fostered good development, particularly flowering despite the effects of the drought. 
    Moreover, the results obtained for the quantitative morphological characters show that the N.2 is superior to 
the control (N. stat.). On seven parameters, namely the number of flowers, branches, the capsules per plant, the 
length, the width and weight of the capsules and the yield per plant. However, it is lower on two other criteria. 
The N.II, by contrast, expresses a superiority of characters compared to the control on five parameters whereas it 
is lower on three others. 
    In addition, the height of the three populations present relatively small values to those found in the literature 
(30 to 60 cm); this may be due to the delay in sowing date, to the seeding rate, but also to the rainfall deficit 
recorded during the test year. 
    These factors are essential for plant growth and affect not only height but also other morphological 
parameters such as: the number of branches per plant, the number of capsules, the yield of seeds per plant, and 
that as indicated in the works cited in (El-Mekawy, 2012; Tonçer and Kizil, 2004; Kara et al., 2014). 
We note also that the genetic characteristics of the plant have a role as important as the factors mentioned above 
in determining certain morphological parameters. 
    The results concerning the humidity showed that the N.2 and N. stat. have the same moisture content (5.0%). 
However, the N.II expressed a lower value which is 4.5% (Table 3). These results reveal that the problem of 
storage will not arise for these seeds. 
 
5. Conclusion 
 
    The results show that the cultivation of nigella is successful in Algeria, especially in the semi-arid conditions 
of the wilaya of Sidi Bel Abbes. The three populations of nigella complete their growth cycle at maturity after 
five months and a few days. 
    Following the analysis of the different parameters studied, we conclude that Nigella 2 is the best adapted to 
the conditions of the region. Although Nigella 2 is better than Nigella II, this one has also some interesting 
characteristics that could be expressed under other conditions (regions). 
    In order to expand the knowledge about the culture of nigella, it is necessary to pass to seed purification by 
selecting types (idiotypes) in each of the three populations. Taking into consideration and as a basis of choice the 
parameters which are easy to manifest on the field and on yield components such as: biomass, flower, size of 
capsules, number of carpels, TKW, but also in the laboratory by knowing the yield of essential oils. 
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